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Au+Au Collisions as seen from STAR

*More than 2M events were taken
in Y2K at +/sy =130GeV

Front view of the TPC

Particle identification via
specific 1onisation (dE/dx):

Optimum performance for HBT:
0.5 <y<+0.5
0.125<p/(GeV/c)<0.450

1t : electron contamination<10%
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Two Particle Interferometry
Two particle correlations are sensitive space-time geometry

Pip.p,) N, - 2
C{ * ]z = =14 }
PPy = B P(py) N |P(q)]
nw : |yl<0.5 ‘ _
0.125< p{GeV/c) < 0.225 The simplest parameterization:
—t 1.6 _E; o2
g ' C{Q;-m,)=1+l-e o i

Q.. =y(p,— p.)* —(E,—E,)’

R =(6.3%0.5)fm
A=05%0.1
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A Technical Issue: Track Merging

S i’ i it

Close tracks can be reconstructed as one 0 4 € 8 10 12 14 16 18 20
—+ artificial suppression of low-q pairs Entrance Separation(cm)

* Cutting on the entrance separation of the TPC removes the merging effect, but
de-emphasizes low-q pairs.

* For non-Gaussian sources this leads to a residual effect on the HBT
parameters requiring correction ~10% in A and ~4% in the radii.
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3Dimensional - HBT

Pratt-Bertsch Parameterization (measured in the LCMS frame; (p,+ p,;),=0)
_ AR+ 5iaRSide L omeR Long)
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Soff et al. nucl-th/0012085

—
— hh""'--q_,_'_!t
) ﬁﬂ .

y
E.” RHiC

%

sgeometrical source size v s

. . 2 2
slifettme T= ‘JR(}", - R_gmf /ﬁ;r "o 100 200 300 400 500

K; (MeV)

Information:

(for transparent sources)
K, =(p +py) 12
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3 Dimensional - Tt w HBT
1D Projections of the 3D Pratt-Bertsch Parameterization

=, 1

J 15 YourdLong<20MeV/c 12% mwost central events
Pion tracks:
0.125<p,/(GeV/c)<0.225;
ly|<0.5

® Coulomb corrected with a
a1 w8z 5 fm source

l.t- 1:1 lqiﬁ L FJ l-j-
QoA GOVIC) Uaal(GoVic)
— 18 No Coulomb correction
D! 5L Qourlsis<20MeV/c
14 A=0.50x0.01+0.03

R,, =(5.86+0.11+0.23) fin
R, =(5.47+0.09£0.16) fin
R, =(7.07£0.12£0.21) fn

Y——m
"It-. ﬁﬂ' ? sys. error result from the pair cuts (merging)
and Coulomb correction
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Coulomb Correction

Standard Coulomb Damped Coulomb (A<1)
5-dimensional Monte-Carlo integration of

Coulomb wave functions over a spherical _
source {S.Pratt et al.,Phys.Rev. C42(1990)2646} * long lived resonances

» particle misidentification

Size dependence

Damping dﬂpﬂﬂdﬂﬂﬂﬂ

IIII.......-.*

. “Standard™
1E—Hn Coulomb CC Coulomb CC
A T B ,,;5.|...|...J__.___“|...|...|.
10 13 20 1) 0.2 0.4 0.6 0.8 1
HCqu-r.lmh f
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Centrality Dependence

* U, T, parameters similar
* A's don’t change with mult.

» radii increase with multiplicity
* roughly similar to AGS/SPS

Comparison with AGS/SPS
 parameters roughly same
« similar increase in R, Ry,
(geometric effect)
*Ry ong - INCrEase not seen at
AGS/SPS

0.125 GeV/c < py <0.225 GeV/e
- j':- - ]':* -«5-'}"-
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m, Dependence - sensitivity to flow
12 % most central events

* n' * T J:’.h
', . HBT parameters similar d“F . ' ""-’b-bi
With increasing my o ’ .
* A increases — fewer resonances e

* radii decrease —

position-momentum correlations E‘ :':
;
Comparison with AGS/SPS E S '
« parameters roughly similar to 6
AGS/SPS 3
With increasing my . . ,
* similar increase in A E 7
« similar decrease of radii 2
Lo R T P
* stronger effect in R, than at 015 02 025 03 035 04 045 05
GeV
AGS/SPS 0.125<p AGeVieo22s " (@eVIe)
0.225<p /(GeVic)<0.325
0.325<p/(GeV/ic)<0.450
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The R, /Rq: . Ratio

. s . 2 2
emission duration fur transparent sources: T = J R,. —Rs.. / B,

1.2
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Note: extremely strong flow at RHIC
(close to hydro)
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The HBT Excitation function

« EBOS = NA4O * STAR
_— . . E866 - NA44
Compilation of world BP 1 .
3D nn-HBT parameters as 0s “ee ’ .
a function of Vs "
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The m Phase Space Density(Poster by J.Cramer)

pion occupation of cell in (f)(m,)= (he)’  d'N  (Am)”
coordinate®momentum space: 2E, m; dydm, R, R; R,
Pion Phase Space Density
. | | . :
o - SN\\STAR 9
- - 5:tl'?"m }M v
v To=897 MeV
A — .
Toeos SMey N |
0.05 - T,=94.3 MeV = i
o T,=89.7 MeV | N\’__

0 0.1 0.2

* "Universal” phase space density observed at SPS appears to hold at RHIC as well
« Consistent with thermal distribution (T=94MeV) and strong collective flow (j =0.58)
« Fundamental phase space saturation may relate increases in geometry, temperature,
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Radius Parameter [tm]

my systematics (TR, d/p )

STAR Preliminary: Au+Auatls,, =130 GeV
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d/p - Talk by D.Hardtke
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- HBT (Poster by D.Flierl)

Numerator from one event only
*Denominator from 10 mixed events

*Numerators and Denominators from ntt rtt
and m m HBT added
*for 509 of all events the fit fails (O<A<l)

*these events are excluded from further
analysis

Event characterization EbyE ? almost
__Rinv vs Muliplicity : profile |

4288
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K”i K”i - Correlations (Poster by T.Humanic)

* no coulomb repulsion problems

* less 2 track resolution problems

* few distortions from resonance decays
— ideal for HBT

(R A =0.710.5
R. =(6.6+2.4)fm

K9 Correlation will
become statisticall

meaningful once we

have 10M events 02t
ut..
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Summary

e first 7w interferometry at RHIC
* source sizes roughly same as at AGS/SPS ( < 10fm)
» radii increase with centrality (expected for R, .Rs;,.)
» radii decrease with increasing k (flow)
* Rou/Rsiqe ~ 1 (explosive source)

* The “universal™ phase space density observed at SPS holds at
RHIC

spromising novel analyses
* event characterisation E-by-E: almost
* KYinterferometry

Future Plans
» improved Coulomb correction  * different collision systems

» other particle combinations * energy scan
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The next steps: @ ’ . ! ' K
Exploring the HBT matrix ® I ® I P
O T O~
* K%KO, Ap, AA T. Humanic I I A
- event-by-event HBT radii D. Flier! L
* HBT vs. reaction plane R. Wells N
*P-P. P-P M. Lopez-Noriega “traditional”
* 6-D phasespace density  J. Cramer HBT axis
+ Kt~ (emission-order) A. Kiesel
» 3-nt correlations R. Willson
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